ABSTRACT
Introduction
The last version of the Diagnostic Classification of Mental Health and Developmental Disorders of Infancy and Early Childhood-Revised -DC: 0-3R by Zero-To-Three 1 introduced a classification of feeding behavior disorders for infants and young children. Different clinical pictures are included depending on the developmental period in which they appear, their clinical symptoms and their possible association with coexisting medical conditions.
Longitudinal studies serve to better understand the clinical picture and the course of various feeding behavior disorders. 2, 3 In general, current longitudinal research on feeding behavior disorders in early infancy is primarily based on studies of nonreferred populations or retrospective studies of limited clinical samples and no clear differentiation is made between different clinical conditions. [4] [5] [6] Consequently, the long-term outcome is still poorly understood. In fact, it is not clear whether the same clinical manifestations persist (homotypical continuity), whether the feeding disorder takes on different clinical phenomenologies (heterotypical continuity) or whether remission occurs. 7 A prospective longitudinal study of a large nonreferred population from early childhood to young adulthood showed that picky eating, eating conflicts, struggles with food and unpleasant meals in early childhood correlate with the diagnosis of Anorexia Nervosa in adolescence or young adulthood. 4, 8 Other longitudinal studies, which investigated a shorter time period (from infancy to preschool age and mid-childhood), revealed homotypical continuity in 50-80% of the children with early food refusal (persistence of food refusal, selective feeding behavior, low weight) and heterotypical continuity (i.e., separation anxiety, oppositional behaviors, school phobia and social phobia). 6, 9, 10 These studies indicate that children with early feeding disorders are at risk not only for ongoing eating problems, but also for anxiety disorders and behavioral adjustment.
The aim of the present longitudinal study was to study the clinical course of Infantile Anorexia (IA). On the basis of the criteria of DC: 0-3R 1 , a IA is defined as a feeding disorder of infancy and early childhood characterized by the child's refusal to eat adequate amounts of food for at least one month. The child with IA rarely communicates hunger, lacks interest in food and eating, would rather play than eat, and has growth deficiency. The child's food refusal does not follow a traumatic event and is not due to an underlying medical illness. The onset of food refusal often occurs during the transition to spoon-and self-feeding, typically between six months and three years of age. Cross-sectional studies of IA, conducted on children ranging in age from six months to three years and their mothers, [11] [12] [13] [14] showed that when compared to control samples: (1) the feeding interactions between children with IA and their mothers are characterized by low dyadic reciprocity, greater interactional conflict and negative affects in both mother and child; (2) children with IA have a fussy-difficult temperament, have a heightened level of physiological arousal, are less adaptive, and show irregular feeding and sleeping patterns. In addition, as toddlers, their emotional-behavioral functioning is characterized by both internalizing and externalizing problems; (3) their mothers show psychopathological indexes, characterized by depression and dysfunctional eating attitudes.
In this study, the clinical evolution of IA was assessed in a broad sample of children initially diagnosed during the first three years of life, and followed at five and seven years of age. The children were compared to healthy children assessed at the same ages. The children's pattern of development, particularly with regard to feeding and emotional-behavioral functioning, and the psychological profiles of the mothers, were compared to the development of healthy control children and their mothers. The specific aims of the study were:
1. To examine whether the malnutrition of the children with IA would persist over time. 2. To examine whether the eating behaviors of the children with IA would change over time. 3. To identify difficulties in the emotional-behavioral development of the children with IA compared to the control group of healthy children. 4. To examine the psychological profiles of the mothers of the children with IA compared to the mothers of the healthy children over time. 5. To evaluate whether there are any correlations between maternal psychological profiles and the children's eating and emotional-behavioral development.
Material and Method

Participants
The participants were recruited at the ''Bambino Gesù'' Pediatric Hospital in Rome. They were part of a large sample of 184 Italian children diagnosed, on the basis of the criteria of the DSM-IV-TR 15 The longitudinal sample (who filled out the measures at all times) was comprised of 142 children and their mothers; 72 of the children had a diagnosis of IA (IA group) and 70 had no physical or psychiatric disorders and had a normal growth rate (ND group). The gestational age and psychomotor development of all the children, at the time of the first assessment, were in the normal range, which was one of the inclusion criteria. The children's mean age of the IA-group and ND-group was At Time 1, maternal mean age for IA-group was 31.3 and 32 years for ND-group (S.D. 5 4.6 and 5.6, respectively). Most of the children had been breastfed (about 76%) and were firstborn (about 78.5%). Most of the mothers were married (about 91%), and had obtained a secondary school diploma (about 85%). Most families were of middle socio-economic status (SES) (about 93%).
For the children in the clinical group, the diagnosis of IA was made at time 1 by two independent clinicians (k 5 0.93). Subsequently, the mothers of the children with IA were recontacted by telephone and invited to take part in a pediatric and psychological assessment (participants' initial response rate: 63.2%). Participants for the control group were recruited from the normal population of several nursery schools. The parents were invited to participate in a longitudinal study on child development (participants' initial response rate: 56%). The children were screened by a pediatrician and a clinical psychologist, and they were evaluated at each of the follow-ups along with the children who were initially diagnosed with IA. The study protocol was reviewed and approved by the Hospital Review Board and all parents signed informed consent forms.
Procedures
During the three evaluation sessions all dyads underwent the following assessments: (1) clinical screening was carried out by a pediatrician who assessed the child's growth and level of malnutrition and by a clinical psychologist who interviewed the parents regarding the child's patterns of feeding and eating behavior; evaluation of (2) the child's psychological profile by means of the Child Behavior Checklist 1½-5 and 6-18, 16, 17 To evaluate the child's eating behavior at the follow-up sessions, the mother was asked several questions during an interview which was based on the Children's Eating Behavior Questionnaire. 22 We 
Data Analysis
An initial screening of data showed few data missing for each instrument (less than 5% for each instrument at each time). Missing data were corrected according to each test norms or by inserting the scale average for the participant with missing data. To investigate changes in the level of malnutrition over time, acute and chronic malnutrition were considered as a continuum from 0 (no malnutrition) to 6 (severe chronic), where 1, 2, and 3 correspond to mild, moderate and severe acute malnutrition and 4, 5, and 6 to the 3 chronic levels. A Kendall's test for repeated measures was carried out on malnutrition scores of the clinical group. Mixed analyses of variance (ANOVAs) were run with group (clinical vs. control) and gender at two levels and time at three levels on Satiety Responsiveness, Lack of Enjoyment of Food, and Food Fussiness, to examine changes in feeding behavior patterns during development.
A further 2 3 3 mixed ANOVAs (Group 3 Time) were carried out on standardized CBCL scores (Total Score of the Scale, Total of Internalizing and Externalizing Scales). To examine differences between the subscales of the CBCL, separate analyses were run considering the children's age and the different versions of the instrument used. In particular, to reveal differences between the children at the first two evaluation sessions (CBCL/1½-5), mixed ANOVAs were performed on the raw scores of the Internalizing and Externalizing Scales, considering group (clinical vs. control) and gender (male vs. female) as independent factors and time (first vs. second) as repeated measure. On CBCL/6-18 subscales a multivariate analysis of variance was run, with group and gender as between variables.
To investigate the presence and the trend of the scores regarding maternal psychopathological status, a series of mixed multivariate analyses of variance (MANOVAs) were carried out on the scores (transformed in their square root whenever the distribution deviated from normality) obtained by the mothers on the SCL-90-R (the three global indexes of distress and, subsequently, the subscales) and the EAT-40 (total score and, subsequently, the subscales), using group as independent variable and the three evaluation sessions as repeated measures. In all of the MANOVAs, univariate analyses were then conducted on significant effects and Duncan test (Bonferroni correction) was used for contrasts.
As a final step, correlation analyses (Pearson, Bonferroni correction) were performed to investigate the relationships between the child's eating behavior patterns (SR, LEF, FF) and emotional-behavioral functioning (CBCL) and maternal dimensions (SCL-90 and EAT-40 subscales) at each assessment time.
Results
Assessment of Child's Malnutrition and Current Feeding Behavior
A significant difference between the three evaluation times (chi 2 (2) 5 117.5; p \ 0.001, Kendall's W 5 0.82) indicated a decrease in malnutrition from the first to the second evaluation (mean ranges 5 from 2.83 to 1.99) and a further decrease at the third evaluation session (mean range 5 1.18). At time 1, about 51% of the children in the IA-group showed chronic malnutrition (22.2% severe chronic malnutrition). At Time 2, 44% of the children presented a chronic malnutrition, and about 69% presented a decrease in malnutrition (Wilcoxon test, z 5 6.2; p \ 0.001). Between Time 1 and 3, 97% of the children showed a decrease in malnutrition status, whereas the remaining 3% showed no change (Wilcoxon test, z 5 7.3; p \ 0.001). Furthermore, at time 3, none of the children had severe acute or chronic malnutrition, and about 87% had either no or mild malnutrition.
According to the screening carried out by the family pediatricians, the normally developing children, in the control group, showed no evidence of malnutrition at any of the follow-up's evaluations.
In regard to the eating behavior patterns, analyses showed an effect of the Group 
Evaluation of Child's Emotional-Behavioral Functioning
Analyses showed a significant effect of the Group 3 Time interaction on both the Total Scale (F(2,280) 5 133.4; p \ 0.0001, g For the Total Score, comparisons revealed a decrease in the control group's score at the second evaluation session, but no difference between the scores obtained at the first and third sessions. By contrast, for the group with IA, scores were stable at the first and second evaluation sessions and increased significantly at the third session. For the Total of the Internalizing scales at the second session, the scores of the control group decreased and those of the IA-group increased, whereas at the third session the scores of both groups remained stable. At all time intervals, the children in the IA-group presented significantly higher scores than those in the control group (p \ 0.001 for all comparisons).
Furthermore, analyses on CBCL/1½-5 subscales revealed a significant Group 3 Time interaction (g 2 p 5 0.06) for the Internalizing dimensions: Emotional reactivity, Somatic complaints and Withdrawal and the Externalizing Subscales: Attention problems, and Aggressive behavior. Post-hoc comparisons revealed the same pattern for all scales, with a higher score obtained by the children in the IA-group, which increased significantly at the second follow-up session. By contrast, the score of the children in the control group remained stable over time and was significantly lower. No significant effects emerged for Gender or its interactions with Group factor. Finally, analysis of the CBCL/6-18 subscales revealed a Group 3 Gender interaction effect (Lambda 5 0.84; F(8,131) 5 3.06; p \ 0.01, g 2 p 5 0.16). Univariate analyses showed that in the Aggressive behavior and Attention problems subscales both males and females in the IA-group had significantly higher scores than the children in the control group; moreover the females, in the IAgroup, had higher scores than the males in the same group on both subscales, although these average ratings are under the clinical cut-off score. Analyses also pointed out a main effect of group for all subscales, on which the children in the IA-group had a higher score than those in the control group (Lambda 5 0.11; F(8,131) 5 135.2; p \ 0.001, g 2 p 5 0.89) for all dimensions; there were no main gender effects ( Table 1) .
Evaluation of Mother's Psychological Symptom Status
Analyses of the global indices of the SCL-90-R showed a significant Group 3 Time interaction in the Global Severity Index (F(2,278) 5 9.47; p \ 0.001, g showed that the mothers of the control sample had significantly lower scores than the mothers of the children diagnosed with IA at all evaluation sessions. Moreover, contrasts showed that in the third evaluation session, where the scores of the mothers of the control group decreased significantly, the scores of the mothers of the IA-group increased. Analyses on the Dieting and Oral control subscales showed the same pattern of results: the group of mothers of children diagnosed with IA had significantly higher scores than those of the control group at the three evaluation sessions (Dieting: F(2,278) 5 5.66, p \ 0.005, g where the mothers of children with IA had significantly higher scores than those of the control group ( Table 2) .
Correlations Among Mothers' Psychological Status and Children's Emotional-Behavioral Functioning and Eating Patterns
Significant correlations emerged at Time 1 both between the maternal and children symptomatic characteristics and two dimensions of the child's eating behavior patterns (Satiety Responsiveness and Lack of Enjoyment of Food); Time 2 showed a significant relation even for Food Fussiness, which becomes more intense at Time 3 (Table 3) .
Moreover, correlations between maternal psychological status and children emotional-behavioral characteristics showed a general positive significant correlation between all of the maternal and the children's dimensions.
Discussion
Our longitudinal study of nontreated children, diagnosed with IA in early childhood, and for various reasons received very little or no intervention, shows the natural course of IA into middle childhood up to the age of about eight years. Although the nutritional status improved for the majority of the children with IA, about 10% of them continued to show moderate malnutrition at the last followup. But it is remarkable to note that their eating behavior continued to be characterized by dysfunctional satiety responsiveness, lack of enjoyment of food, and increased food fussiness. The children remain ''fussy eaters'' who, as described by other authors, 22 ''eat small meals, eat slowly and are often selective and less interested in food''. Moreover, during middle childhood, poor internal regulation of eating was associated with internalizing and externalizing problems, particularly anxiety, moodiness, somatic complaint, oppositional, uncooperative behaviors, and social problems. In summary, our longitudinal study reveals homotypical continuity 7 of symptoms in the area of eating behavior as well as in the emotional-behavioral adjustment from infancy to middle childhood. It has been reported previously, [11] [12] [13] [14] the group of children with IA showed early signs of difficult temperament and heightened emotional reactivity, aggressive behavior, somatic complaints and withdrawal during thee toddler years, and anxiety, depression, somatic complaints, rule-breaking behaviors and social difficulties during the follow-up assessments. These observations are in line with suggestions from other studies regarding the association between early food refusal and emotional problems during infancy and later during childhood. [4] [5] [6] Furthermore, we observed that mothers of the children with IA continued to show increased symptoms of emotional distress, anxiety, depression, somatization, and difficulty with their own regulation of eating. Interestingly the longitudinal study pointed out significant associations between the mothers' psychopathological symptoms and the continuing eating and emotional regulation difficulties in their children. In particular during Time 1, when the children were toddlers, their quick and disturbed satiety responsiveness correlated significantly with emotional reactivity, anxiety, and with withdrawal, attention and aggressive behavior problems. In addition, there were significant correlations between the children's satiety responsiveness ratings and lack of enjoyment of food with the mothers' eating problems and emotional difficulties. During Time 2, when the children were five years old, food fussiness became apparent and added to the correlations between the children's disturbed eating behavior, their anxiety and behavioral problems and the mothers' eating disordered and general emotional symptoms. During Time 3, when the children were eight years old, the children's early satiety responses continued to produce significant correlations, and in addition, the children's food fussiness, which had increased over the years, produced very high correlations with the children's emotional symptoms and the mothers' symptomatic eating behavior and emotional distress. Although correlations do not help to better understand causality, they point to an ongoing circular pattern of disturbed eating behavior and emotional symptoms in both, the children and their mothers, and highlight the need for early intervention. [11] [12] [13] We would like to emphasize some limitations of the study. Most of the information was gathered by parent questionnaires and parent interview since the children were too young to be interviewed, especially during the earlier assessments. The children have not reached adolescence, the period in which eating disorders show a consistent level of increase, primarily in the female population. Future expansion of our research into adolescence, by further evaluations of the same sample, it will give us the possibility to fully understand the longitudinal course of difficulties in both eating behavior and emotional-adjustment during development. Another limitation of this study is the lack of a systematic investigation of the fathers and their role in the mother-child care-giving system, in the process of the child's regulation of eating and affective differentiation, an area not yet sufficiently explored in clinical samples of early feeding disorders. 23 
